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DETAILED ACTION 

Specification 

1. The amendment to the specification (received on 12/04/2006) is acceptable. 

Allowable Subject Matter 

2. The indicated allowability of claims 1-15 is withdrawn in view of the newly 
discovered reference(s) to Mathe et. al. (U.S. 5,825,253) and Riley (U.S. 4,967,531). 
Rejections based on the newly cited reference(s) follow. 

Claim Objections 

3. Claims 5 and 14 are objected to because of the following informalities: 
Claims 5 and 14 (last limitation) recite: "... to said a period nominal." Appropriate 
correction is required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-4, 7-13 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Mathe et. al. (U.S.5, 825,253). 

With respect to claim 1, Mathe et. al., disclose: a divider for receiving a reference 
clock with a substantially fixed period (see Fig. 2, variable divider block 104, receiving 
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clock from clock source 102 that has a substantially fixed period since it is the reference 
frequency (clock) source, column 5, lines 9-10) and generating an output clock with a 
time-varying period (see column 3, lines 31-33 (where the average frequency (period) is 
at the desired frequency (period)), and column 5, line 67 through column 6, lines 1-5, 
(where controlling the clock cycle of the event clock in non-periodic manner 
corresponds to the claimed output clock with a time-varying period (cycle)) where the 
divided reference clock (i.e. the "event clock" as shown in Fig. 2 corresponds to the 
generated output clock); a noise-shaped quantizer for quantizing a period control word 
to a time-varying value in response to said output clock fed from said divider (see Fig. 2, 
event clock is fed-back to block 120 "divider Controller" details of which are shown in 
Fig. 3 and Fig. 4, see Fig. 4, block 218 quantizer inside the sigma delta modulator 
where the period control word corresponds to the signal at the noise shaper input and 
the output is supplied to adder 160 (added with a coarse control) and the addition result 
is supplied as the control signal to the variable divider) so that said divider generates 
said output clock by means of dividing said reference clock by said time-varying value 
(see column 3, lines 30-34); means for adjusting said period control word by a period 
offset in response to said output clock (Fig. 4, subtractors 208a and 208b subtracting 
the delayed noise shaper output column 7, lines 35-40, 44-46); and a filter for. 
substantially filtering out jitter from said output clock (Fig. 2, see event clock is supplied 
to PLL (blocks 106, 108.110. 112) see column 4, lines 39 see that the clock signal 
(output of PLL) has "good phase noise characteristics" i.e. the PLL "filters" out jitter of 
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the event clock (the claimed output clock) and supplies a clock signal with the "good 
phase noise characteristics"). 

With respect to claim 2, all of the limitations of claim 2 are analyzed above in 
claim 1, and Mathe et. al disclose: wherein said period control word has a bit resolution 
greater than that of said time-varying value (see column 1 1 , lines 23-36 equation for 
p>=log2(M-1), where M is the division ratio , for example k=20, and see Fig. 2 where 
block 120 has k-bit input and p-bit output). 

With respect to claim 3, all of the limitations of claim 3 are analyzed above in 
claim 1, and Mathe et. al., disclose: wherein said noise-shaped quantizer is a delta- 
sigma quantizer (see column 7, lines 28-30, where the shaper is a delta sigma shaper 
i.e. the quantizer is a delta-sigma quantizer). 

With respect to claim 4, all of the limitations of claim 4, all of the limitations of 
claim 4 are analyzed above in claim 4, and Mathe et. al., disclose: wherein said filter is 
an analog phase locked loop (PLL) device as a low pass filter for removing high 
frequency jitter from said output clock (see column 4, lines 39-41 , 49-56, and line 67 
throught column 5, lines 1 (where the loop filter has a lowpass nature) and the PLL 
"filters" the input signal using the narrow loop bandwidth of the loop filter (LPF nature) 
and the VCXO, and see column 5, lines 24-26 for the analog PLL device). 
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Claims 7-13 are rejected under a similar rationale used to reject claims 1-4 
above. Specifically claims 7-8 and 10-1 1 are rejected similarly to claim 1 above. 
Claims 9, 12, 13 are rejected similarly to claims 4, 2, 3 respectively. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-5, 7-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Riley (U.S. 4,965,531) in view Mathe et. al. (U.S. 5,825,253). 

With respect to claim 1, Riley discloses: a divider for receiving a reference clock 
with a substantially fixed period and generating an output clock with a time-varying 
period (see Fig. 4, where the reference frequency fr corresponds to the reference clock 
with substantially fixed period and fod corresponds to the clock with a time-varying 
period since the divider 106 is controlled by signal the time varying signal b(t) out of the 
sigma-delta modulator 102, and the output clock has time varying frequency (period) 
since fr is divided by n , n+1 (see column 4, lines 66-67, column 5, lines 1-2 describing 
similar functions of the system shown in Fig. 2); a noise-shaped quantizer for quantizing 
a period control word to a time-varying value in response to said output clock fed from 
said divider so that said divider generates said output clock by means of dividing said 
reference clock by said time-varying value (see sigma-delta modulator 102 which is a 
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noise-shaped quantizer since b(t) that includes quantization noise is fed-back to control 
mux 206 (where quantization noise is inherent in b(t) see column 5, lines 38-40), the 
period control words is signal 5(D (see Fig. 4)(see column 3, lines 22 where SO is the 
frequency (period) control signal) time varying signal b(t) shown in Fig, 4 (and the 
corresponding parts of Fig. 2) and see column 5, lines 38-40, where b(t) is a quantized 
1-bit signal); means for adjusting said period control word by a period offset in response 
to said output clock (the claimed means corresponds to mux 204 and blocks 208, 210 
that are part of the sigma-delta modulator, see Fig. 2 where b(t) s fed-back to mux 206 
and selects "+Ref or "-Ref (the frequency (period) offset) supplied to adder 202, and 
the period offset is generated in response to fd (fod output clock for Fig. 4) since b(t) is 
generated in response to fd (since elements 214, 215, 218 that generate b(t) are 
clocked (function in response to fd) with fd); 

Riley does not expressly teach: a filter for substantially filtering out jitter from said 
output clock. 

In the same field of endeavor Mathe et. al., disclose: a filter for substantially 
filtering out jitter from output clock (see Fig. 2, PLL comprising elements 106, 108, 110, 
112 filtering the "event clock", see column 4, lines 35-67, column 5, line 1). 

At the time of the invention, it would have been obvious to a person skilled in the 
art to modify the system of Riley so that it includes a filter for substantially filtering out 
jitter from output clock (as taught by Mathe et. al.,) and the motivation for incorporating 
the filter of Riley in the system of Riely would be to obtain good phase noise 
characteristics in the clock signal (see column 4, lines 51-52 of Mathe et. al.,). 
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With respect to claim 2, all of the limitations of claim 2, are analyzed above in 
claim 1, and Riley discloses: wherein said period control word has a bit resolution 
greater than that of said time-varying value (column 5, lines 38-40, where the output of 
the sigma-delta modulator, ie. b(t) has 1-bit resolution, whereas signal SO has more 
bits, ie. is a high resolution input). 

With respect to claim 3, all of the limitations of claim 3, are analyzed above in 
claim 1, and Riley discloses: wherein said noise-shaped quantizer is a delta-sigma 
quantizer (Fig. 4, block 102, delta-sigma modulator that performs quantization). 

With respect to claim 4, all of the limitations of claim 4 are analyzed above in 
claim 1 . 

With respect to claim 5, all of the limitations of claim 5 are analyzed above in 
claim 1, and Riley discloses: wherein said means for adjusting said period control word 
comprises: an offset generator for generating said period offset in response to said 
output clock (see mux 204 that "generates" the offset when it selects the :+Ref or 
Ref , and blocks 208, 210 that are part of the sigma-delta modulator, see Fig. 2 and b(t) 
controls the mux therefore the period offset is generated in response to fd (fod output 
clock for Fig. 4) since b(t) is generated in response to fd (see elements 214, 215, 218 
that generate b(t) are clocked (function in response to fd) with fd) ; and an adder for 
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generating said adjusted period control word by means of adding said period offset to 
said a period nominal (see Fig. 2, adder 202). 

Claims 7-14 are rejected under a similar rationale used to reject claims 1-5 
above. Specifically claims 7-8 and 10-1 1 are rejected similarly to claim 1 above. 
Claims 9, 12, 13, 14 are rejected similarly to claims 4, 2, 3, 5 respectively. 

Allowable Subject Matter 

8. Claims 6, 15 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SOPHIA VLAHOS whose telephone number is 571 272 
5507. The examiner can normally be reached on MTWRF 8:30-17:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammed Ghayour can be reached on 571 272 3021. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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